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 Coexistence of under and over nutrition among the same population group is 
referred to as the double burden of malnutrition. The objective of this study 
was to assess double burden of malnutrition among undergraduate students in 
Ogun State Nigeria. A cross-sectional study involving 1,115 (37.8%) males 
and 1,835 (62.2%) females was conducted.  Body mass index (BMI) was 
derived from weight and a height measurement, waist circumference (WC) 
measurement was taken to assess abdominal obesity. SPSS version 16 was 
used for data analysis. Mean age, height, weight and BMI were 
23±0.05years, 1.63±0.001m, 60.99±0.22kg and 22.80±0.08kgm-2 
respectively. Mean WC was 82.21±0.32cm and 80.55±0.49cm among males 
and females respectively. Based on BMI, the Prevalence of underweight, 
overweight and obesity were 13.4%, 16.9% and 7.5% respectively. BMI did 
not relate significantly with both age (p=0.464) and gender (P=0.115).  
About fifty percent (50.64%) of females and 12.36% males who were 
overweight and obese also had excess abdominal fat. Prevalence of 
abdominal obesity was significantly higher among females (16.9%) than 
males (2.5%), (p=0.001). Respondents in this study were faced with 
problems of both under-nutrition and over-nutrition. 
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1. INTRODUCTION  
The double burden of malnutrition is referred to as the co-existence of under- and over-nutrition 
occurring simultaneously within a population [1].  Both obesity and underweight have been associated with 
the incidence of various diseases [2].  Under-nutrition and obesity are both among the top ten leading risk 
factor for the global burden of disease [2].  Overweight and obesity occur as a result of energy imbalance i.e. 
when caloric intake exceeds energy expenditure [3],[4].  This leads to excessive accumulation of fat in the 
adipose tissue of the body and this is associated with and predisposes to the development of Non 
Communicable Diseases (CVD) such as Type 2 diabetes, coronary heart disease, atherosclerosis, 
hypercholesterolemia, stroke, hypertension, different types of cancers, asthma, other respiratory diseases, 
increased morbidity and mortality [2]-[3],[5]-[9].   
On the other hand, under-nutrition is usually an outcome of inadequate dietary intake and or 
diseases [10].  It lowers the body’s ability to resist infection which leads to longer, more severe and more 
frequent illness [10],[11]. It has been described as the underlying cause of child’s death associated with 
diarrhoea, pneumonia, malaria and measles [12]. .Increasingly all developing countries of the world including 
Nigeria have both under-nutrition and over-nutrition problems i.e. the double burden of malnutrition [11]. 
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Obesity hitherto seen predominantly in developed countries has now become a potential health 
problem in the developing countries where under-nutrition has been a problem despite the prevailing socio 
economic situation [13].   Africa, a continent usually synonymous with hunger, is falling prey to obesity [14].  
The transition to the double burden of malnutrition in the developing countries of the world has been linked 
to unplanned urbanization, industrialization, globalization and economic development with exposure to and 
consumption of high fat and refined foods, tobacco, alcohol consumption and physical inactivity [3]-[6], [7]-
[9]. 
The co-existence of under-nutrition (underweight) and over-nutrition (overweight and obesity) and 
their attendant implications make the double burden phenomenon particularly important. In developing 
countries, comprehensive data on prevalence of obesity is scanty and it is thought that obesity is a disease of 
affluent societies only [3]. In Nigeria there are few data to support the prevalence of both conditions among 
members of the entire population. Therefore this study aims at finding the prevalence of underweight, 
overweight and obesity among undergraduates in Ogun State Nigeria. 
 
 
2. RESEARCH METHOD 
 Study Design                                                                                                                                                             
A cross-sectional descriptive study of 2950 apparently healthy male and female (non-pregnant) 
undergraduates (male and female) of Tai Solarin University of Education Ijagun Ijebu-Ode Ogun state was 
carried out. Using a simple random technique, ten (10) departments out of the four (4) colleges in the 
institution were randomly selected. The students were also randomly selected from these departments. 
Informed consent of the participants was obtained and ages of the respondents were also obtained. 
 
2.1. Anthropometric measurements                                                                                                                         
Weight in kg was measured using an electronic weighing scale while height in meters was measured 
using a stadiometer. Body Mass Index (BMI) was calculated [BMI = weight (kg) / height2 (m2)] and was 
used to define underweight (BMI < 18.5kg/m2), normal weight (BMI = 18.5 to 24.99), overweight (BMI = 25 
to 29.99), obesity type I (BMI = 30 to 34.99), obesity type II (BMI = 35 to 39.99) and morbid obesity (BMI > 
40). 
Waist circumference (WC) was measured using a measuring tape.  Abdominal obesity was defined 
as a WC ≥ 102 cm and ≥ 88 cm for men and women, respectively (WHO, 2004). The risk of CVD and type 2 
diabetes is increased in men and women with abdominal adiposity. 
 
2.2. Data analysis                                                                                                                                                   
Statistical analysis was carried out using Statistical Package for Social Science (SPSS) version 15. 
Descriptive statistics of mean and standard deviations were used to examine the age and gender specific 
anthropometric indices. Chi-square and correlations were also done. P-value < 0.05 was considered to be 
statistically significant. 
 
 
3. RESULTS AND ANALYSIS 
A total of 2950 undergraduate students participated in the study which comprised 1115 (37.8%) 
male and 1835 (62.2%) female students of the Tai Solarin University of Education Ijagun Ijebu-Ode in Ogun 
state. Table 1 shows the mean age, weight, height, BMI and waist circumference of the students. The mean 
age, height and weight of the students were 23±0.05years, 1.63±0.001m and 60.99±0.22kg respectively. The 
mean BMI was 22.80±0.08kgm-2 and waist circumference among males and females were 82.21±0.32cm and 
80.55±0.49cm respectively.  In Table 2, from the total number of respondents, 13.4% were underweight, 
62.1% had normal weight, 16.9% were over-weight while 7.5% were obese out of which 0.6% were 
morbidly obese. Although not statistically significant there were higher rates of underweight, overweight and 
obesity among the female students. There was no significant difference in the body mass index category 
among the male and female undergraduates (p = 0.464). 
Table 3 shows that the prevalence of obesity as determined according to the waist circumference 
classification was 11.5%. The prevalence was 16.9% among female and 2.5% among the male students. 
There was a significant difference in the prevalence of obesity as measured by the accumulation of excess 
abdominal fat among male and female students (p=0.001). 
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Table 1. Mean age, height, weight, waist circumference and BMI 
Gender Age (Years) Height (m) Weight (kg) Waist (cm) Body mass circumference  index (kgm-2) 
Male      
Mean 23.16 1.65 62.10 82.21 22.77 
SE 0.088 0.002 0.368 0.316 0.139 
N 1115 1115 1115 1115 1115 
Female      
Mean 23.24 1.63 60.30 80.55 22.80 
SE 0.070 0.002 0.279 0.486 0.106 
N 1835 1835 1835 1835 1835 
Total      
Mean 23.25 1.63 60.99 81.17 22.80 
SE 0.549 0.002 0.223 0.325 0.084 
N 2950 2950 2950 2950 2950 
 
 
Table 2. Body mass index category by gender 
Body mass Index Male Female Total P N (%) N (%) N (%) 
Under-weight 154 (5.2) 242 (8.2) 396 (13.4) 
0.464 
Normal weight 702 (23.8) 1131 (38.3) 1833 (62.1) 
Overweight 178 (6.0) 322 (10.9) 500 (16.9) 
Obesity Type I 57 (1.9) 107 (3.6) 164 (5.6) 
Obesity Type II 15 (0.5) 23 (0.8) 38 (1.3) 
Morbid obesity 9 (0.3) 10 (0.3) 19 (0.6) 
 
 
Table 3. Abdominal obesity by gender 
Gender Normal Excess abdominal fat Total P N (%) N (%) N (%) 
Female 1524 (83.1) 310 (16.9) 1835 (100) 
0.001 Male 1087 (97.5) 28(2.5) 1115 (100) 
Total 2611 (88.5) 338 (11.5) 2949 (100) 
  
 
There was no significant relationship between age of the students and BMI (P= 0.101). Also there 
was no significant relationship between age and waist circumference (P = 0.484). However, there was a 
significant relationship between BMI and waist circumference as shown in Table 4. 
About half (50.64%) of the overweight and obese students also had excess abdominal fat among the 
female students whereas, 12.36% of overweight and obese males had abdominal obesity. Out of the 10 
morbidly obese, 8 (80%) had excess abdominal fat among the female students while out of the 242 
underweight, only 2 (0.008%) had excess abdominal fat. Out of the 154 underweight students none had 
excess abdominal fat while out of the 9 who had morbid obesity, 8(88%) had excess abdominal fat. 
 
 
Table 4.  Body mass index category by waist circumference category 
Gender 
Under 
Weight 
Normal 
weight
Over 
weight
Obesity 
Type I
Obesity 
Type II
Morbid 
obesity Total P 
N (%) N (%) N (%) N (%) N (%) N (%) N (%) 
Female        
0.001 Normal 240 (13.1) 1056 (57.5) 183 (10) 34 (1.9) 9 (0.5) 2 (0.1) 1524 (83) 
Excess Abdominal fat 2 (0.1) 75 (4.1) 139 (7.6) 73 (4.0) 14 (0.8) 8 (0.4) 311 (17) 
Total 242 (13.2) 1131(61.6) 322 (17.6) 107 (5.8) 23 (13.0) 10 (0.5) 1834 (100) 
Male        
0.004 Normal 154 (13.8) 695 (62.3) 173 (15.5) 43 (3.9) 10 (0.9) 1 (0.1) 1076 (96.5) 
Excess Abdominal fat 0 (0) 7 (0.6) 5 (0.4) 14 (1.3) 5 (0.4) 8 (0.7) 39 (3.5) 
Total 154 (13.8) 702 (63.0) 178 (16.0) 57 (5.1) 15 (1.3) 9 (0.8) 1115 (100) 
 
 
3.1. Discussions  
The main aim of this study was to provide data that support the occurrence of both under-nutrition 
and over-nutrition among undergraduate students in Ogun State Nigeria. The respondents in this study were 
mostly young adults as indicated by the mean age obtained. The mean height, weight and BMI from this 
study are comparable with the results of Adu et al [15] where the mean height, weight and BMI were 
1.63±0.23m, 64.00±9.09kg and 24.53±3.34kgm-2. The values for the mean waist circumference (WC) 
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obtained from this study was similar to the values obtained by Amole et al., [9] where the mean WC amongst 
males was 84.1±12.7cm , 90.4±14.6cm amongst female and 87.6±14.1cm over the entire group of adults in 
Ogbomosho Nigeria.  
Adu et al., [15] reported 15% for underweight among undergraduate students in South-West Nigeria. 
The same study however reported a prevalence of 53% overweight and 6% obesity among the same 
population and this is similar to the results obtained in this study.  In a study carried out among adult 
population in Northern Nigeria, 31.6% of the population were either overweight or obese and 6.6% 
underweight [2].   
The coexistence of both under-nutrition and over-nutrition among respondents in this study is 
obvious. The World Health Organization reported that while under-nutrition and infectious diseases continue 
to pose serious health challenges in low-income countries, overweight and obesity assume important and 
major risk factors for cardiovascular diseases in the same settings; constituting the fifth leading risk for 
global deaths [16].  Over-nutrition which has been regarded as an alien phenomenon [17] in many developing 
countries like Nigeria has risen to the point of becoming a public health issue while undernutrition still poses 
a typical challenge. 
It has been reported that composition of diets and dietary habits among Nigerians have changed 
towards increased frequency of food consumption, canteen or restaurant eating, snacking as well as lower 
intakes of fruits and vegetables [18]. This of course could explain the high rate of overweight and obesity 
observed among participants in the study. Comparatively, while it is easier to correct under-nutrition by 
simple measures, overweight and obesity result from complex mechanisms involving both biological and 
environmental factors which makes it difficult to manage and reverse the condition [19]. Tackling the 
problem of overweight and obesity at this younger age will prevent it from tracking into older age where it 
could compound health challenges associated with ageing. 
Although the difference was not statistically significant, more girls were affected by both 
underweight and overweight than the males. It is important to take into consideration that, females 
constituted about three quarters of the study participants, a factor that could take advantage of the sample size 
in observing both under and over-nutrition.  Findings in gender differences in the prevalence of overweight 
and obesity is consistent across most findings. Reports have shown that the female gender is an as important 
predictor of overweight and obesity among individuals [13],[20]-[21]. The reason for this may not be 
farfetched as body composition is affected by several factors including gender; the female gender associated 
with greater storage of body fat [22]. 
Waist circumference, a marker of visceral obesity, has been implicated in predicting several chronic 
conditions including diabetes mellitus [23], high blood pressure [24], heart diseases [25] and other 
cardiovascular diseases [5]. High waist circumference i.e. a waist circumference of ≥102cm for men and ≥ 
88cm for women has been implicated as a risk factor for CVD and diabetes [5]. Perez-Cueto et al [26] in a 
study among 15-19 year old Jamaicans revealed that high waist circumference was 10% and this results is 
similar to the findings of this study. Amole et al. [9] also showed that the prevalence of high waist 
circumference was 33.8% among adults in Ogbomosho. 
Several factors have been identified to predispose to abdominal adiposity. These include physical 
inactivity, consumption of fast food and sweetened beverages, urbanization and greater socio economic status 
[27]-[28].  These factors may contribute to the high prevalence of overweight and obesity observed in this 
study. Although the factors contributing to the high prevalence of abdominal obesity was not assessed in this 
study, low intake of fruits and vegetables, high consumption of sweetened drinks, snacking, breakfast 
skipping are characteristic of young adults who are the respondents in this study.  
There was a significant relationship between body mass index and waist circumference (P=0.001) 
among the females.  About half of the female students (50.64%) who were overweight and obese also had 
excess abdominal fat while 0.008% of the students who were underweight had excess abdominal fat. Among 
the male undergraduates, 12.5% of the overweight and obese also had excess abdominal fat (P=0.004). Based 
on proven evidence, cardio-metabolic risk may be better controlled when therapeutic measures are taken 
from patients’ BMI in combination with their waist circumference 
(http://www.myhealthywaist.org/fileadmin/pdf/3%20Abdominal%20Obesity.pdf). 
 
    
4. CONCLUSION 
Both under-nutrition and over-nutrition are existing among the respondents in this study. 
Underweight, Overweight and obesity are public health problems especially among the female 
undergraduates. Female students seem to have a higher prevalence of obesity than their male counterparts. 
Nutrition education as a means of intervention is urgently needed to curb the increasing trend of overweight 
and obesity in Nigeria where the problem of under-nutrition has been a nightmare. 
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